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FORTRAN R1.2 CYCLE 115P2 O=8 SOURCE LISTING 13.39 HRS. 31MAY?

00042 J2sJ2-MD
00043 ASSIGN DJNAJ1,JNA(J1;MND)
00044 ASSIGN DJNAJ2sJINA(J2;MND)
00045 DJN=DJINAJL1+DJNAJ2
00046 DJN=A(I)*DJIN
00047 10 DJNL=DJNL1+DJIN
(o
(= MULTIPLY BY SENSOR TERMS
(o
00048 DJNL=DSNLA®*DJNL
(o
(o GET NORMALIZATION CONSTANT
C
00049 CNORMsSUMLOG(JN1)
00050 CNORM=1.0/CNCRM
c
C TRANSFER THE NORMALIZED DENSITY
c
s 00051 DJN=CNORM*DJN1
C
k (o CUMULATE ESTIMATES
] C
: 00052 DJNAL=DSINY*DJIN
b 00053 SHAT=SUMLOG(JNA)
\ 00054 DJNAL=DCOSY*DJN
3 00055 CHAT=SUMLOG(JNA)
(o
(o TIMEOUT
C
00056 CALL Q3CLOCKS(TNLF,TT)
00057 RETURN
» C
4 . c—--- ————————————— - - e - -—— -
§
(o
c
c-------------’—---'----------------------“---------------------—-—---“
1 C
C SAMPLE PATH INITIALIZATION TAKES PLACCE HERE
i [
00058 100 IF (MC.LE.O) GO TU 200
: C ]
c TRANSFER THE INITIAL OENSITY FOP NEW SANMPLE PATH
4 C
c0059 JNUL;MND)=JO(1;MND)
00060 RETURN
S
187
9 ‘,
y "
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%
£ 29
El&S




b

S i

T

SR ) et the

3
L)

4

4

o

¥

B oy S o 03

FORTRAN kl.2 CYCLE 115P2 O=8 SUURCE LISTING 13.39 HRS. 31MAY
C
(e o e e ae oo o - - = - - - - - - - - - - - - - - - P
C
C
Crwmmann=—— e e e e e . (g £ o e o e o s S .
c
C GLOBAL INITIALIZATIONS OCCUR HERt FOk THE ENTIRE RUN
C
c
C DETERMINE THE NUMBER OF CONVILUTION POINTS ;
¢ ;

00061
00062
00063
00064
00065
00066
00067
00068
00069
00070
00071
00072
00073
00074
00075
00076
00077

' 00078

00079
00080
00081
00082
00083
00084
00085
00086

00087
00088
00089
00090

1 00091

200

OO0

NTERMa(ND/2.)*SQRT(50.%Q22)/PIDEL+0.5
MD1laMO+1 !
MDD =MD ;
MD2=MDD+1 : l
MC3sMDD*2
MD4=MB3+1 ;
MD5=MD3%2 :
MD6sMD5+1

MD7sMD5#2

MDBsMO7+1

MU9=sMD7*2

MD10=MD9+]

MD11=MDO*2

MO12=MD1l1+1

MD13a=MD11%2

MD14=2MD13+1

MC15sMD13#2

MD16=MD15+1

MND=MD#*ND g
MIND=MD1%*ND

MNDL=MND+1

NTERM3I3=sMD*NTERM

NT=2*NTERM33

NCsNTERM33+]

MND2=2*MND

NG2sNhD#*2

SET UP THE VECTOR DESCRIPTORS FOR THE UPDATE FUNCTIONS

ASSIGN DS1,51(1;MD) 3
ASSIGN DS2,S2(1;MD)

ASSIGN DSN1,SN1(1;MD)

ASSIGN DSN2,JNAC(L1;MD) .
ASSIGN OJNyJN(1;4ND) '

30




¢
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FORTRAN R142 CYCLE 115P2 Us=3 SCURCE LISTING 13439 HRS. 31MAYS
00092 ASSIGN DJNM»JINM(1;ND2)
00093 ASSIGN DJND»JN(1;MD)
00094 ASSIGN DJN1F, INL(1;MND2) 21
00095 ASSIGN DJNS, INS(1;ND)
00096 ASSIGN DJNLD,JWL(1;MDL) s
00097 ASSIGN DJNA1S,JNA(1;MIND)
00098 ASSIGN DJN1S,»JNL(1;MLND) e
00099 ASSIGN DJNA2S, JNA(2;MLND)
00100 ASSIGN DDELJ,DELJ(1;MND) ¥
00101 ASSIGN DBT,BT(1;MIND)
. 00102 ASSIGN DJNA,JINA(L;MND)
3 00103 ASSIGN DJIN1,JINL(L;MND)
¢ 00104 ASSIGN DJNAENT,JNACMNUL;NT)
: 00105 ASSIGN DJNABNT,JINA(L;NT)
5 00106 ASSIGN DJNANC, JNA(NC;MND) .
: 00107 ASSIGN DSN1A,SN1(1;MND)
00108 ASSIGN DSINY,SIMNY(1;MND)
00109 ASSIGN DCOSY,COSY(1;MND) X oY
00110 ASSIGN DJNAL, JNA(L;NND) LN
C
c PHASE VARIABLES REE
¢
00111 00 210 I=1,M0
co112 SIGMA(I)SPI*((2,*I-1.)/MD -1,)
00113 CUSY(I)=COS(SIGMA(I)) '
0011¢ SINY(I)=SIN(SIGMA(I))
00115 S1(I)=COSY(I)/RDEL ]
00116 210 S2(I)sSINYLI)/RDEL ‘
| 00117 CALL VPROP(SINY,0)
: 00118 CALL VPROP(COSY,0)
| c
3 ¢ PHASE RATE VARIABLES
¢
00119 D3 220 I=1,ND
00120 220 PSICI)=PIDEL*((Z.*I=14)/ND =14)
c
¢ SET UP THE BIT VECTOR
c
00121 Ils=]
00122 00 235 Is1,ND
00123 00 230 J=1,MD
00124 BT(I1)=B*1"
- 00125 230 Ils1l+1
00126 BT([1)=B'C"
coL27 235 I1sIl¢l

3
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FORTRAN R1.2 CYCLE 115P2 0=8B

00128
00129
00130
00131

. 00132

00133
00134
00135
00136
00137
00138
00139
00140
00141
00142
00143
00144

. 00145

00146
00147
00148
00149
Col150
00151

. 00152
1 00153

00154

- 00155

|

00156
00157
00158

00159
00160

C
C
C

aNeN gl

OO0

a0

240

245

250

265

STGURCE LISTING
SETUP THE TRANSFER MATRIX

DO 240 J=1,ND
J1=MOD(ND=L=NTERM+J, ND) #MD#2
I1=J1+M0D(MD+MD/2+33=(135=NTERM+J) /4, MD)
INS(J)=I1

SETUP INTERPOLATION MATRIX

IN(1)=0.875
IN(2)=0.625
IN(3)=0.375
IN(4)=0.125
IN(5)=IN(1)
IN(6)aIN(2)
INC7)=IN(3)
IN(3)=IN(4)
J=MOD(NTERM, &)
DO 245 I=1,4
Il=(I-1)*MD1+1
Jls[¢6-y
T=IN(J1)
DELJ(I1;MD1)=T

SET UP THEt EXPANSION VECTOR

Il=]

Jil=64%0D1

DO 250 I=1,MD
DG 250 J=1,J1
J2=11+J1
DELJ(J2)=DELJ(I1)
Il=[l¢l

I1=)

1222*ND

D0 265 [=2,1252
JNM(I=1)s]11l
JNM(I)=]1
I1s[1+¢MD

EVALUATE CONVOLUTION TEkMS ALI)

D0 280 I=1,NTERM
Tel

13.39 HRS. 31MAY

prony
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FORTRAN R1.2 CYCLE 115P2 0s=8 SOURCE LISTING 13.39 FRS. 31MAYT

00161 TTeND
00162 TEMPT/TY
00163 TEMPsCONSTHTEMPSTENP ] By =
00164 AtI)=0.
00165 IF (TEMP.GT.=47) A(I)=EXP(TEMP)
00166 280 CONTINUE
¢
c CONSTRUCT THE A PRIORI DENSITY -
¢
00167 CNORM=1.0/(TWOPI®SART(AL11%A22)) ]
00168 CL=-0.5/A22
00169 SI==0.5/A11
00170 D0 290 I=1,MD :
00171 Ils] : -
00172 CReSIGMACI)=Y1EST
00173 CRsCROCR®S]
00174 DO 290 Jesl,ND :
00175 TEMP=PSI(J)=Y2EST
00176 JO(I1l )SEXP(TEMP®TEMP®CL*CR)*CNCRM
co177 290 IlsIlenmD
c
c WRITE OUT PARAMS OF NLF
c
00178 WRITE (6,6000) MD,ND,MD1,ND

00179 6000 FORMAT(1HO0»26X,27HPOINT MASS NONLINEAR FILTER//1H »
1  28X»24HVERSION 2» CODED 6/27/76//1H , :
2 18XsI13,1HX,I3,25H DENSITIES REPRESENTED BY »I3,1+4X»13)

00180 WRITE (656001) NTERM» (A(I)sI=1,NTERM)
60181 6001 FORMAT(LH 33X, 7HA(L)=A(,I2,2H) /(1Xy5E15.3))
ools2 RETURN
C
C
C
00183 END
NO ERRORS
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FORTRAN R1.2 CYCLE 115P2 U=8
00001 FUNCTION SUMLOGC(A)
00022 REAL A(8192), C(4096)
C
C SUMLOG = SUM(A(L)» o o »A(2%&NPA))
C DOMAIN = 8 «LEe NPA JLE. 13
00003 NPA = 12
00004 NA = 2%%NPA
00005 LC = NA/2
00006 C(13LC) = AC(L;LC)I+A(LC+1; LC)
C LOaP
00007 20 LC = LC/2
000908 IF(LC +LT. &) GOTO 50
00009 C(1l;LC) = C(L;LCHI+C(LC+1; LC)
00010 GOTO 20
C END LOUOP
00011 50 CONTINUE
00012 SUMLOG =C(1) + C(2) + C(3)+Cl¢&)
00013 RETURN
00014 END
NO ERRORS

SOURCE LISTING

13439 HRS.
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§=3 Cray Code

The Cray | from our point of view had the most potential for our

problem. However the code development centered on tricks to make the
Cray's compiler use the full potential of the machine; in particular to
force chaining and efficient use of the available hardware potentialities.
i It would seem that assembly language coding of this machine should be
undertaken in order to effectively use the potential of this machine.

We achieved 33 megaflops with the following code. The reader should note
that the philosophy that is most useful here is to produce a small number

: of loops which perform a large number of instructions in the inner loop.
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c CRAY FORTRAN COMPILER VERSION 1.05% 02/21/79
C COMPILATION DATE AND TIME 05/21/79 - 0N7:46:59
SUBROUT INE NLF (}iC,SAMP,21,22,SHAT,CHAT, TNLF)
INTEGER MC,SAMP
REAL, Z1,Z2,SHAT,CHAT,TNLF
COMMONM /LCHI/ T20A, T25A, T30A, T40A,T60A,T70A,TY0A
INTEGER 1,I1,J,K,NC,NTERM,NSIZE
INTEGER JUNS(128)
REAL ALP110,A11,A22,CL,CNORM,CONST,CR, DEL,DELF,FTC, ®T,PIDEL,PL110,
QQ,N22,Q22C,RDEL,RX,SI,T,TEMP,TT,T,OPT,Y1EST,Y2EST
REAL. COSY(32),SINY(32),SM1(32),S1(32),52(32),SIGMA(32),TROW(32)
REAL A(10),DELJ(128),PSI(123),V1(128),V2(128)
REAL JN(33,129),J01(33,149),J0(33,12°)
COMMON /PROB/ THWOPI,PI,ALP110,DELF,Q22C,Y1EST,Y2EST,
Al11,A22,CONST,DEL,FTC, PIDEL,P110,RDEL,RX,0,Q22
COMMON /NLFC/ NC,NT,NTERM,S1,S2,SIGMA, PST,A,COSY,
DELJ,J0, JN,SINY
C IF SAMP NOT POSITIVE THEN REINITIALIZE
IFf (SAMP.LE.N) CO TO 100
C THE FOLLOWING CONSTITUTES THE TIME SEGMENT
C SET CLOCK
T=SECOND (I)
C EVALUATE SENSOR TERMS
Do 19 1-1’32
VI(1)=Z1%S1(I)+Z22*S2(1)
C #*% NEXT ONE OUT FOR CRAY *##
C IF (VI(I).LT.=-115.) VI(I)=-115.
10 SH1(I)=EXP(V1(I))
C TRANSFER U8 WITH COLUMNS CYCLICALLY ROTATED TO Jil
T1 = SECOND(1)
DO 20 J=1,12°
CDIRS IVDEP
K=129-J
DO 15 I=1,32
15  JN(I+432,K)=JIN(I,K)
DO 20 I=1,33
JIN1 (I,K+10)=IN(I+INS(K),K)
20 CCONTIRKUE
T20= SECOND(1) - TI1
Cc INTERPOLATE IN JNI BETWEEN ADJACENT ROWS
Tl = SECOMND (1)
DO 25 1I=1,32
25 J=11,138
25 Jhl(I.J)-'Nl(I+|,')-JNI(I ,))*DFL'('~ M+INI(1,0)

AR B Y e i

T25= SECOND(1) - TI

36
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30

40

50

60

70

90

1234

S WN -

EXPAND ENDS OF JN1 BY CYCLICALLY COPYING COLUMNS

T2=SECOND(1)

DO 30 J=1,NTERM

DO 30 I=]1,32

JNL(I,-J+11)=JN1(I,-J+1392)

JN1(I,J+138)=JIN1(L,J+10)
T30= SECOND(1l) - TI

CONVOLUTION IN JN1 TO JN

T1=SECOND(1)
DO 40 I=1,32
DO 40 J=1,128
JN(I,J)=JN1(I,J+10) + A(L)*(INL(I,J+9) + JN1(L,J+11))
+ A(2)*(IN1(I,J+8) + JNI(L,J+12))
+ A(3)*(INL(I,J+7) + INI1(I,J+13))
+ A(4)*(IN1(I,J+6) + IN1(I,J+14))
+ A(5)*(INL(T,.J+5) <+ IN1(I,J+15))
CONTINUE
T40= SECOMD(1) - TI

ACCUMIULATE ROW SUMS BY COLUMNM

DO 50 1I=1,32

TROW(I)=JN(I,1)

T1=SECOND(1)

DO 60 J=2,128

DO 60 I=1,32

TROW(I)=TROW(I)+JIJN(I,J)
T60= SECOND(1) - Ti

COMPUTE ESTIMATES AND HORMALIZATION CONSTANT

VI(1)=TROW(1)*SHN1 (1)
CNORM=V1 (1)

Tl= SECOMD(1)

DO 70 1I=2,32
V1(I)=TROW(I)*SNI(I)
CHNORM=CNORM+V1 (1)

T70= SECOND(1) - T1
SHAT=DOT (V1,1,SINY,1,32)
CHAT=DOT(VI1,1,COSY,1,32)
CNORM=1. /CHORM
SHAT=SHAT*CNORM
CHAT=CHAT*CNORM

TRANSFFER NORMALIZED DENSITY

T1=SECOND(1)
PO 90 1=1,32
TEP=SN1 (T)*CNORM
no 90 J=1,128
JN(T,J)=TFEMP*JN(I,J)
CONTINUE
T90= 51ECOND(Ll) - Tl
TNLF=SECOND(TT)-T
PRI!NT 1234,T20,T25,T30,T40,T60,T70, TN
FORMAT (" 20, 25, 30, 40, 60, 70, 9N ",7F12.9)
37




T20A=T20A+T20
T25A=T25A+T25
T30A=T30A+T30
T4OA=T4LOA+T 40
T60A=THNA+TH()
T70A=T70A+T70
TA0A=T9CA+T90

C TAE VARIABLES ABOVE ARE INITIALIZEND TO ZERO BY THE LOADEK SINCE .
C THEY ARE IN LABELLED COMMON (SOPPY BUT SHOULD BE OK).

(2

TIMEOUT

C THIS E&DS THE TIMED SEGMEMNT
RETURN
C * * * x NOTHING BELOW THIS POINT REQUIRES VECTORIZATION * * * X
C IF MC NOT POSITIVE THENM GLOBAI. INITIALIZE
100 IF (MC.LE.0) GO TO 200
Cc SAMPLE PATH INITTALIZATION
Do 110 I=1,32
PO 110 J=1,122

110 IN(T,d)=J0(T,J)
b RETURN

C GLOBAL. INITIALIZATIONS FOR NONLINEAR FILTER

200 NSIZE=10
NTERM=64.0*SQRT (5N.*Q22) /PIDEL+).5
IF(NTERM.GT.NSIZE) NTERM=NSIZE

Cc PHASE VARIABLES

DO 210 I=1,32

3 SIGMA(T)=PI*((2.*I-1.)/32.-1.)

! COSY (1)=COS (SIGMA(I))
SINY(I)=SIN(SIGMA(T))
S1(I)=COSY(I)/RUEL

210 S2(1)=SINY(I)/PDEL

c PHASE RATE VARTARLES r

: DO 220 1=1,128
220 PSI(I)=2IDEL*((2.#1-1.)/12%-1.) ;

C SETUP THE TRANSFER MATRIX

* DO 240 1=1,12¢8
i 240 NS (D)=MOD(47=(J=1)/4,37)
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250

280

SETUP THE INTERPOIATION VECTOR

DELI(L)=0.275
NELJ(2)=0.625
DELJI(3)=0.375
DELJ(4)=0.125

Nno 25) [=5,125,4
DELJ(I)=DELJ (I-4)
DELJ(I+]1)=DELJ(I-3)
DELJ ([+2)=DELJ(I-2)
DELJ (I43)="ELJ(I-1)

EVALUATE CONVOLUTION TERMS A(I)

DO 280 I=],NTERM

TFMP=I/128.

TEMP=CONST*TEMP*TFMP

A(1)=0.

IF (THEMP.GT.=%7.) A(I)=EXP(TFMP)
CONTINUF.

CUONSTRUCT THE A PRIORI DENSITY

CNORM=1.0/(TWOPI*SQRT (A11*A22))
CL=-0.5/A22

SI==0.5/A11

po 209 1=1,32

CR=STCMMA (I)-YIEST
CR=CR*CR*ST

DO 290 J=1,128

TEMP=PST (1)-Y2EST
TEMP=TEMP*TFMP*CL*CR

*&* UEXT TWO OUT FOR CRAY *:*
JO(I .J)-OO

IF (TFMP.GT.=-115.) JO(I,J)=FXP (TEMP)*CNORM

®%x% NENT ONE IN FOR CRAY #**=*
JO(1,.J)=FXP (TFMP)*CNORM
CONTINGE

RECURN

EHND

39




1 -1 CDC 7600 Code for the 3-D Problem

The three dimensional phase demodulation program code was developed

simul taneously for the 7600 and the Star 100 in order to have a check on

“each. The 7600 was not effective on this program as with level 433 the

optimizing compiler did not produce runable code, the extended memory
address, calculations failed. When the Opt=1 compiler was used, times of
20 to 30 times slower than the Star resulted, while on the 2D problem the

7600 was only 5 times slower than Star. The compiler failure was sub-

|
mitted to Control Data as a problem and acknowledged but never solved. !
The reader could view the 7600 code as the scalar version of the 3D Star ?
Code which follows in Il - 2. It is apparent that the 7600 is not as ‘
effective as the Star and Cray on problems with large memory requirement,

i.e. around 350K.

R St e

4o

-
13

S NG




T ——

PROCGRAM MAIN

666

25

3

5

5)

ot
(%1 ]

Th/76 CPT=1 TN L,6+433A

PROGPAM MAIN(INPLT,0UTPUT,PUNCH, T8RS =0UTENT , TAPSS=TNPIT)

DIMSNSION XOAT(137,1%5),Y1(35),Y20175),5XP23(16416),YA(35),
RIT(L6),EJ(96),=K (16),

SSXPONI35) 4 EXO0NMNCL7Y,Y3(17)

QFAL COSY(24LS7R) ¢SINVI2457F) ySNL (265781 ,SP 2(L52A),,JN(2L57H),
BINL(26113) 3 INA(SL272),NEL J(26112),51(15) (S21LR),YR(24L57R),N(2CNI)
eYC(16)

INTEGER JNS(1536),JUNF(3372)

ATT ’R3(2K112)

LOGICAL B3( 25112 )

LEVEL 2,JNA

LEVIL 2,NELJ, INL,YR

LZVEL 2470SY,SINY,SN1

LEVIL 2+SN2,UNS

LEVEL 2,33

COMMON/GN/JGAUSS X727 (2)

COMMON /A/INA

FOMMON /87 J:¢L JyJIN1,YR

COMMON /C/ COSY, SINY SN1,SM2,UNS,,23

NAMTLIST /INSTR/YZESTL,Q33C ALFGaM "4, Y125T,Y22ST,ALP110,05LF,
? N22C 4 MUML , NU42 4 NC2, N33

WEITE(64666)

FOOMAT (1H1,5KINPUT)

KZAD(S5,INSTR)

WRITE(6,INSTR)

JGAUSS = 0

P11J = 10.,**1ALP11%/25,)

Q0 N22G%**1.25)

RX (F113/7(SART(2,3)*QM VY **(L,3/3.0)

FTC = SNRT(2.,0)*Px**(,251/"N

NSLT = DELF*FTC

n2e 022C*NELT

Ril KX/05LT

0220 = P11J*SNPT(N22C/RX)

R11Mi=1,/211

ALFD = ALF*N=LT

3ET = 1.0 = ALFD
A11 = 10.,**((ALP1104GAMI/1Cs)
422 = P220

P = 5*N3I3C/ALF
A33 = 2.,0*P337
N33 = N3I3IC*N=LT

AEVL = SNRT (ALY
rIV2 = SNRT(A22)
DEV3 = SORT(?11)
NZVe = SNOT(A33)
NEVNZ2 = SN°T(N22)
NZvA3 = SAIT (A3 X))
XKOUNT = 1

1saM4P = 4

NSAMP = ¢

3UMPL = .0

SNYP2 = 5.6

3UMP3 = D¢

DFLSN = DELT**?

PT = L,®ATANC(L,)
P12 = 24¢(°%P1
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5J

A5

73

35

39

95

P<xOGNAM MAIN

C ®ssss33rssssevnser pPID V1,

4o

51

55

(S

f 3389308300808 00084¢0s

76/7h ceT=1

PIOLT = PI/DELT
PINV = 1,0/P1
OI20LT = 2,0°PICLT
U1 NUM1

ne NUM2

u3l NUMZ

IY2 = U2/°PT120LT*SAPT(5(0.%*N22)+,5
NTERM = Tv2

NTE®ML = NTZRM + 1
NTRM1E = NTZPv*1h
NC = NTPM1A + 1

NT = 2*NTPM15
NT1536 = NT + 1576
R56 = ,5/P11

CL “e 5/‘22

CcH™ -e5/A33

S1 -eS5/A11

Y2 AND YA #4288 s2338303s2300e3820s
ENGL =
ZN62 =
NN &G I

PI/ZUL
PTNLT/ZU2
= 1,NUML
-1

= =PT ¢+ X*PI2 + =DG1
Do

= Y/U2
Y2(I1) =
CONTINUZ
30 51 I = 1,1Iv2
X =1
X = X/702
Y3(1) = X
GONTINUS
DO 55 1T = 1,NUM]
COSY(I) = COS(Y1(I))
SIMNMY(I) = SINIYL(IV)
CONTTNU=
NOo 387 1
S1em
s2(1)
CONTINUE
CALL VFPRCP(SINY,SINY 1/,2L576416)
CALL VPROP(CNSY,T0SY411H42L5765,16)
XP=,65%SNTT(A33)
YY3 = (NUMT = 1,2)/2.C + 1,2
TY? = yv?
00 60 I = 14NUM3
XX =2 ¢ = ¥YYY
YA(I) = YIZST & xPexy
YC(I)=V3I STaxDexx
COMTINUT

=PINLT + Xx®PI20LT + £0hG2

1,1F
Cosy(Ty/e11
SINY(T) /211

IF (TY2 .2 J)
00 150 T = 1,1IVv2
JON=FICLT*PI2NLT

0 TO 163

42

FTN L, 44337

DYMAMIN SYPOMTVTIALS ¢®rssacecsccqnnsesenaan
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PROGRAM

15

12)

125

L33

175

LLS

150

160

1A5

% 170

C

MAIN

76/76 0P T=1 FTN L,6e47T%A

EXDOMI(I) =
CONTINUE
152 I = 1.,1Vv2
ZXPON(I) = EXDOM(IY2+1=-T)
EXPON(IY2+1+I) = EXDON(T)
CONTINUZ
cXPON(IY2+1) =
IYY = 2%1Y2 + 1
LTERM2 = 9
00 720 K = 1,16
DO 720 I = 1,1F
XNiIM = (K = T)*XP ¢+ ALFOD*(YA(T)
XNUM = =,5/03T3XNUM**2
EXP3I3(T.K) = (.0
IF (XNUM LT, =27.) GO TO 72C
EXP3II(ILKY = EXP(XNUM)
CONTINUSZ
LTEOM = 3
LTRMiA = LTCERM¥1Ah
LTZRML = LTERY + 1
LC = LTOMLh 4+ ¢
NS = NT15%6 *LTE®M ¢+ NO
NOT ON CRIGINAL LISTING,
I=26
DO 339 K = 1,1F
N0 239 M = 1,16
DO 2TTQ ) = NTYCFML,TvY
) e (R A
NIT) = ZXPON(J)*EXYO2T (N,X)
CONTT MU=
ALOSS=A3
ALOSSO=ALOSS
X3:ST=Y3EST
XIESTO=Y3I=ST
BOPBOBBPVBIPERPPBEIN sV OINNEN
00 155 1I=1,16
XXX=ST®*(V1(T)=YIEET)**2
IFIXXX +LTe =27) GO TO 154
EICT)=EXP(XXX)
GO T0 155
FI(T)I=J,0
CONTTNUZ
167 J=1,96
YYY=CL®(Y2(J)=Y2:ST)*=2
IF(VYY tLTo '27’ 60 TO 156
EJ(J)=FXO(YYY)
GO T0 157
SJdI) =049
COMTINNE
169 K=1,156
277=CHe(YA(X)Y=Y?EST)*>"*?
IF(227 LT, =27) RO TN
LK (KY)y=FYP(777)
0 TO 159
164 cKiK)=540
159 CONTTANUT
TJK = )

EXP(=DON/QO22%(Y3(T)>*2))
159
0o

152

153 5

- 1.)
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33q
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154
155
oo

15F
157
"0

159




FORTRAN R1.3 CYCLE I
c

00036
00039 END

BUILT 09/27/78 20:40

SOURCE LISTING

991 FORMAT(' RANDOM SEEDS ',3110,E28.18)




FORTRAN R1.3 CYCLE I BUILT 09/27/78 20:40 SOURCE LISTING
00201 SUBROUTINE PRVEC(LABEL»VEC)
C PRINT SELECTED VECTOR COMPONENTS
00002 INTEGER LABEL,DIM12,COUNT
00003 REAL VEC(1)
00004 DATA DIM12,COUNT/1536, 0/
00005 IF(COUNT .GE. 0) RETURN =
00006 COUNT = COUNT+1 i i
00097 WRITE(6599) CGUNT, LABEL,
* VEC(DIM12+%7+1), VEC(DIM12%#7+¢760),VEC(DIML2#7+1148)
00008 99  FORMAT(' PR. ENTRY %,I5,% AT PNT. '5A4, |
*  5E14.7) :
00029 RETURN ) *
00010 END
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-3 The AP120B Fortran, Assembly Language, Vector Chainer

By referring to figure 1 the structure of the code for the Monte
Carlo restartable code for the 3D phase demodulation becomes clear. The
code is made up of three different types, Fortran Code, Assembly Language
AP120B Code, called as a Fortran Subroutine Vector Chained AP120B Code,
which is the concatenation of Assembly Language Codes. The restartable
features of the code, the current Monte Carlo averages are written to a
file after each sample path, were provided by Milt Campbell. This program
was used to generate the statistical data provided in [23 . The time
critical convolution loops are realized by the assembly codes RLNLF.FSO

and STHIRD.FSO which convolve over phase rate and amplitude respectively.

The coding of these loops are time optimal for the AP1208B.
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THIS FILE CONTAINS INFORMATION OM HOW TO RUN EXCO.

M. CAMPBELL (SYSCON DESIGN)
OCTUBER 9,1978

SECTIONS ARE PRECEDED BY A LINE

#iN
WHERE N IS THE NUMBER. THIS ALLOWS EASY ACCZSS VIA THE EDITOR.

CONTENTS.
f##1-RUNNING THE PROGRAM
##2-LOOKING AT DATA FILES
##3-RECOVERING FROM ERRORS
##4-DATA FILE FORMAT
##5-FORTRAN SOURCE FILES
##6-COMMAND FILES

##1 RUNNING THE PROGRAM

##1.1 THE PROGRAM IS ON FILE E¥CO.TSK SO IT MAY B RUN AS A NORMAL
RSX~11M PROGRAM. O STARTUP THE PROGRAM EXPECTS THE FILES
“INITIAL.DAT® AND °RESTART.DAT” TO BE PRESENT AND TO CONTALN
THEIR CORRECT VALUES (SEE DATA FILE STRUCTURZ). ‘INITIAL.DAT®
CONTAINS DATA CONSTANT FOR A RUMN AND ONCE EDITTZD TO YOLR
SATISFACTION NEED NOT BE MODIFIED. ‘RESTART.DAT” IS DYNAMICALLY
UPDATED BY THE PROCRAM AND CONTAINS THE CURRENT RESTART
INFORMATION. FOR THE INITIAL RUN OF THE ?PR0GRAM ONLY!,

FILE °RESTART.INT® SHOULD BE COPIED TO ‘RESTART.DAT® TO ENSURE
THAT A RUN OF THE PROGRAM WILL INITIALIZE PROPE2ZLY.

£#1.2 COMMAND FILE °NEWRUN.DAT® IS PROVINED TO SET UP THE DATA FILES
; FOR INITIATINGC AN EXGO RUN. IT RENAMES ANY OLD RESTART FILES
(WHICH CONTAIN FINAL RESULTS OF RUNS) TO BE ‘RESTART.OLD’,
DELETES ANY EXISTING BACKUP FILES, CREATES Al INITIAL RESTART
BY COPYING °RESTART.INT” TO °RESTART.DAT”® Ax) EXITS. THE FILES
ARE NOW READY FOR AN “RUN EXGCO’® COMMAND.

##1.3 PROGRAM CTLXGO IS PROVIDED TO ALLCW ORDERLY SHUT DOWY OF EXGO
EXTERNALLY. EXGO USES EVENT FLAG 54 FOR CONTROL. IF, AT
THE END OF TME MAIN LOOP, THE EVENT FLAG IS SET, EXGU SIHUTS
DOWN WITH THE DATA FILES SET UP FOR RESTART.

#£2. CETTING DATA

£#2.1 RUNNING VALUES. TiE FILE °“RESTART.DAT® AL%AYS CONTALNS THE
RESULTS OF THE LAST TI!E THROUGH THE OUTER LOOP OF ENGO.
IT IS THIS FILE THAT WILL BE USED IF ENGO IS INTERRUPT-AD &ND
THEN RESTARTED. FEXAMINING “RESTART.DAT® OULD PROVIDE
Tdt: LATEST INFORMATION ON THE STATUS OF FiGU.
THE FILE °BACKUP.DAT’ CONTAINS THE SAME VALUIS AS “RESTART.DAT®
BUT FROM THE PREVIOUS PASS THROUGH THE OUTZx LOO2.  Tai

IS THE SECONDARY RECOVLRY FILE IN CASE THEd= IS SORI PROSLE:N

WITH “RESTART.DAT’.

Vi oe

$12.2 START STATUS. A KEW VERSION OF “RUNSTAT.HAT® IS CHIATED
EACH TIME EXGO IS STARTED AND ANYTIME THE P20G2aAM FAILS
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#82.3 EXAMINING THE FILES. ‘RESTART.DAT® AND °BAC:UP.DAT® SHCULD
BE EXAMINED ONLY WITH EXGO NOT RUNNING, SINCE ENGO GTLL
QUIT (WITH AN ERROR ON “RUNSTAT.DAT’) IF IT CAM NOT ACCESS
BOTHl FILES.

‘RUNSTAT.DAT® MAY BE EXAMINED AT AXY TIME AS A NEW VERSION IS
CREATED AS NEEDED.

##3. RECOVERING FROM ERRORS.

£#3.1 1IF EXGO ATTEMPTS TO KEEP THE RESULTS OF THE LAST TIME T4ROUGH
THE OUTER LOOP ON THE FILE “RESTART.DAT® AND THE RESULTS
ON THE PREVIOUS PASS ON “BACKUP.DAT’. THE OLD DATA IS COPLED
FROM °RESTART.DAT® TO °BACKUP.DAT® BEFORE WRITING THE
NEW DATA TO °RESTART.DAT’.

IF EXCO IS UNABLE TO ACCESS ANYONE OF “INITIAL.DAT’,
‘RESTART.DAT® OX °“BACKUP.DAT®, OR IF THERE IS SOME ER202
IN READING THEM (END-OF-FILE OR CONSISTENCY CHECK BAD), IT
WRITES AN ERROR MESSAGE ON “RUNSTAT.DAT® AND STOPS.

##3.1 1IF °RESTART.DAT’ IS BAD BUT °BACKUP.DAT’ IS GOOD, RENAMZ
°BACKUP.DAT® TO BE °RESTART.DAT’. THIS RESULTS IM THE LOSS
OF ONE PASS THROUGH THE OUTER LOOP.

##3.2 IF BOTH “RESTART.DAT® AND °BACKUP.DAT’ ARE EAD, THE
LATEST ‘RUNSTAT.DAT® CAN BE USED BY RENAMING IT TO
BE “RESTART.DAT® AND EDITTING THE TIME TAG (LINE 1)
OUT. THIS RESULTS IN LOSS OF ALL DATA SINCE THE LAST
SUCCESSFUL RESTART.

THIS SHOULD BE A VERY RARE CASE SINCE EXCO DOZS KOT
HAVE MORE THAN ONE OF ANY OF ITS FILES OPEN AT ONCE.

#84. DATA FILE FOPMAT.

##46.1 RESTART.DAT-THE MAIN RECOVERY DATA FILE. IT IS ACCESSED
EACH TIME EXGO IS STARTED FOR THE RUNNING VALUES TO BZ USED.

FORMAT: (NOTE, THE ACTUAL FILE HAS COMMA®S AFTER SOME VALUES,

THESE ARE FOR EASE IN EDITIYNG AND SHOULD BE RETAINED)

USE

CURRENT VALUE FOR ISAMP

CURRENT VALUE FOR NSAMP

CURRENT VALUE FOR SuMPl

CURRENT VALUE FOR SuMP2 -

CURRENT VALUE FOR JGAUSS

CURRENT VALUE FOR DZZZ1

CURRENT VALUE FOR X2ZZ(1l)

CURRENT VALUE FOR XzZZ(2)

COMMENT LINE(NO DATA IS O THIS LI%E)

10 6 INTERNAL VALUES FOR GAUSS (THE ARRAY NST)

1l 7 INTERNAL VALUES FOR BANF (31 TO 56 AND D)

12 3 INTERNAL VALUES FOR BANF (T1 10 T3)

13 3 INTERNAL VALUES FOR EANF (T4 TO %)

14 THE INTEGER VALUE “12345° IS REQUIiRED. EXCO
USES THIS AS A CHECE To MAXE SUR:a ol FILE WAS
CORRECTLY WRITTEN.

[
[
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#864.2 INITIAL.DAT-CONTAINS COMSTANT DATA FOR A RUN, BUT THAT MAY
VARY BETWEEN RUNS. THIS FILE MAY BE EDITED TO CHANGE RU!
CHARACTERISTICS.

FORMAT:

LINE USE

1 IZPRNT-IF NON-ZERO THEN THE “CYCLIC INPUT’ DATA IS LIST:D

2 JPRNT-INNER LOOP DATA (IN NDRV3D AND LEAF) IS LISTED
WHEN 0D (KOUNT,JPRNT) IS ZERO. SET IT LARGER THAN
NO2 IF NO DATA 1S DESIRED.

KPRNT-RUNNING RESULTS ARE PRINTED WHEN MOD(ISAMP,%PRNT)
IS ZERO. SET TO PRINT INTERVAL DESIRED.

ALP110

DELF

Q22C

Q33C

NO2

NO3

ALF

O ONOWNS> 1%

o

#04.3 RUNSTAT.DAT-A NEW VERSION OF THIS FILE IS CREATED EACK TIME
IT IS NEEDED. IT EITHER CONTAINS THE TIME AND DATE OF
A SUCCESSFUL RESTART, WITH THE RESTART DATA IN °RESTART.DAT”
FORMAT OR AN ERROR MESSAGE.

#£4.4 RESTART.INT-THIS FILE CONTAINS THE INITIAL VALUES OF
‘RESTART.DAT”, SO A NEW RUN WILL INITIALIZE PROPERLY.
IT HAS THE SAME FORMAT AS 'RLSTQAT. AT’.

3 ##4.5 BACKUP.DAT-THIS FIL” IS A COPY OF 'R START.DAT® MADZE
i BEFORE WRITING NEW VALUES TO THE RESART FILE. IT HAS THE
g ! SAME FORMAT AS “RESART.DAT’.

g
‘ ##5. FORTRAN SOURCE FILES 1
;

#75.1 NDRV3D.FTN |
THIS FILE CONTALNS THE SAME ROUTINES AS IT ORIGINALLY DID,
KOWEVER NDRV3D ITSELF (THE MAIN PROGRAM) HAS BEEN HEAVILY
MODIFTED TO INSTALL THE RESTART CAPAZILITY. MINOR MODS |
TO GAUSS AND BANF TO INCLUDE THEIR REMEMBERED VALUES IN |
CCMMON SO THEY CAN BE WRITTEN TO FILES.

#45.2 LEAF.FTN
% THIS FILE CONTAINS TiE SAME ROUTINES AS IT ORIGIMMALLY DID,
3 LEAF HAS BEEN SLIGHTLY MODIFIED TO MAXZ THE PRINTING OF DATA
AT THE END OF LACH CALL OPTIONAL.

##5.3 KILLME.FTN

b |« SUBROUTINE KILLNME IS CALLED AFTER SETTIKG UP TAE RECOVIRY
FILES TO SEE IF EVENT FLAG 54 HAS BEEN SET. IT SO IT
EXECUTES A STOP.

£45.4 ERROR.FT!
SUBROUTINE EKRROR IS CALLEND WHEN ENXGY DISCOVIES ANY ERROR
DURING A RESTART ATTEMPT OR WHEN TRYING TQ SET U? THE
RESTART FILES. ERROR CREATES A VERSION UF “RUNSTAT.DAT?

75
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CONTAINING AND ERROR MESSAGE ALD STOPS.

#85.5 CTLXGO.FTN
PROGRAM CTLXGO IS AN INDEPERDENT PROGRAM THAT SETS EVENT :
FLAG 54 SO THAT EXGO WILL STOP ON ITS NEXT PASS THROUG:l "B
THE OUTER LOOP. K

##6. COMMAND FILES

£#6.1 TEST.CMD
CONTAINS THE NECESSARY COMMANDS TO TKB EXGO.

##6.2 NEWRUN.CMD
CONTAINS THE NECESSARY COMMAMDS TO REINIALIZE THE
DATA FILES FOR A COMPLETELY NEW RUN OF EXGO.

i}
i

LY
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<ENABLE DATA
+.OPEN BOXBLD.CMD
EXGO/FP/CP,EXGO/CR/-WI=BOXBLD/MP
UNITS=10
ASG=AP:8,AP1:9,AP2:10
PRI=10
//
«CLOSE .
.OPEN BOX3LD.ODL :
«ROOT MAIN-*(XILL,ERR,CLOB,REST)
MAIN: FCTR NDRV3D-[1,1)FPSLIB/LB:APINIT-[1,1) FPSLIB/L3~[1,1)SHORT
ERR: -FCTR ERROR
KILL: .FCTR KILLME
GLOB: .FCTR [340,340)GLOBAL-[1,1)FPSLIB/LB
REST: .FCTR REST1-REST2-REST3-REST4-[1,1)FPSLIB/LB
KESTl: .FCTR LEAF-[340,340)LC-[1,1)FPSLIB/LB
REST2: .FCTR [340,340)M-[340,340}W-[1,1) FPSLI3/LB
REST3: .FCTR [340,340)2ZSUM-[340,340] XSUM-{1,1]FPSLI3/LS
REST4: .FCTR [340,340)TTMOV-{1,1]FPSLIB/L3
«END
«CLOSE
PIP EXGO.TSK;*/DE
TKB @BOXBLD
PUR EYCO.*,BOXBLD.*

>
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FORTRAN IV-PLUS V02-51D 11:10:03 05-APR-79 PAGE 1
NDRV3D.FTN /TR:BLOCKS/WR

C** NDRV3D.FTN

c NDRV3D: NEW 3D DRIVER LINEAR LOGGIC

C VERSION 5/28/78

C MODIFIED FOR AUTO RESTART 10/4/78 (M.CAMPBELL)

C

0001
0002
0003
0004
0005
0006
0007

0008

0009
0010

0011
0012

0013
0014

0015

0016
0017
0018
0019

0020
0021
0022
0023

0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035

REAL JO(1536),J00(1536),XDAT(130,10) ,NORM,MNEW,MOLD
INTEGER SN1Z,SINFZ,COSFZ,DELZ,AZ,S1Z,S2Z,T1Z,T2Z
INTEGER H

INTEGER COSF,SINF,CEIL,AGOOLD,AMOLD,AGONEW ,AMNEW
INTEGER AAOLD,AANEW,ASC1,ASC2,ASC3,AA2R,AXPL,AADLT
INTEGER ASS =~
INTEGER AXP2,AGA,ACLF,AAM1,AAM2,AZJ,AXJ,ANORM,ASJ

BYTE MYDATE(9),MYTIME(8)
THIS COMMON BLOCK CONTAINS PRINT CONTROL VARIABLE
COMMON/PRINTC/IPRNT ,JPRNT,KPRNT ,KOUNT
COMMON M,N,KMAX,All,A22,Q33C,PIDLT,ALF,DELT,CONST,R11,
1 MNEW,MOLD,GONEW,GOOLD,PI,TWOPI,Y1EST,Y2EST,Y3EST,
2 CHAT,SHAT, XHAT,NORM,JO,Z1,22,
3 COSY(16),SINY(16),AM1
COMMON /GN/ D2ZZl, JGAUSS, XZZZ(2)
C THIS COMMON CONTAINS GAUSS INTERNAL VARIABLE FOR RESTART
COMMON/GSEED/INTRNL(6)
C THIS COMMON CONTAINS BANF INTERNAL VARIABLES FOR RESTART
COMMON/BFINT/IBNF(7),TBNF(6)
COMMON INFLAG,LCHAT,LSHAT,SN1Z,COSFZ,SINFZ,DELZ,JNSZ,JZZ,
MEMS,AZ,S1Z,S2Z ,INBUFZ,T1Z,T2Z,1TOPS,ALDLT,GA,Q33,COSF,
SINF,KBIAS,CEIL,AGOOLD,AMOLD, AGONEW,AMNEW,AAOLD, AANEW,ASC1,
ASC2,ASC3,AA2R,AXP1 ,AADLT, AGA,AXP2,ACLF, AAM1 ,AAM2 ,AZJ , AXJ,
ANORM,ASJ ,ASS :

(2]

LN -

C *RARRRRARRARARARAAXARNRA%X  START RUN INITIALIZATION HAkknikkihniddik

NORM=1.0
C MYFLAG IS THE EVENT FLAG USED TO CONTROL EXGO
MYFLAG=54
CALL CLREF(MYFLAG)
CALL DATE(MYDATE)
CALL TIME(MYTIME)

M=16

N=96

KMAX=16
IDEV=5

C BOX MEMORY ALLOCATIONS

INFLAG=17
LCHAT=18
LSHAT=19
SN1Z=20
COSFZ=SN12Z+M
SINFZ=COSFZ+M
DELZ=SINFZ+M
JNSZ=DELZ+N
JZZ=JNSZ+N
MEMS=JZZ+M*N+M
AZ=MEMS+11
S1Z=AZ+11

78
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05-APR-79 PAGE 2

READ(1,9999,END=5000) IPRNT, JPRNT, KPRNT, ALP110,DELF,Q22C,Q33C,

IF(IPRNT.NE.O)WRITE(IDEV,651) YLEST,Y2EST,ALP110,DELF,Q22C,N02

FORTRAN IV-PLUS V02-51D 11:10:03
NDRV3D.FTN /TR: BLOCKS/WR
0036 S2Z=S1Z+M
0037 INBUFZ=S2Z+M
0038 T1Z=INBUFZ+2
0039 T2Z=T1Z+M
0040 ITOPS=AZ+21+4*M
0041 ALF=1.
C READ GENERAL PARAMETERS FROM FILE

0042 OPEN(UNIT=1 ,NAME="INITIAL.DAT”,TYPE="OLD” ,ERR=5000)
0043

X NO2,NO3,ALF
0044 9999 FORMAT(3(15,/),4(E15.8,/),2(15,/),E15.8)
0045 CLOSE(UNIT=1)
0046
0047 651 FORMAT(” “,” CYCLIC INPUT”/4X,5F10.5,115)
0048 P110=10.**(ALP110/10.)
0049 QQ=Q22C**(.25)
0050 RX=(P110/(SQRT(2.0)*QQ))**(4.0/3.0)
0051 FTC=SQRT(2.0)* RX**(.25) /QQ
0052 DELT=DELF*FTC
0053 Q22=Q2 2C*DELT
0054 Q33=033C*DELT
0055 R11=RX/DELT
0056 P220=P110*SQRT(Q22C/RX)
0057 ALDLT=ALF*DELT
0058 GA=1 .~ALDLT
0059 Al1=10.%**( (ALP110+1.4)/10.)
0060 A22= P220
0061 P330=.5%Q33C/ALF
0062 A33=2.0*P330
0063 PI=3.1415926536
0064 PI2=2+P1
0065 TWOPI=2.0*PI
0066 PIDLT=PI/DELT
0067 CONST=-2.0*PIDLT*PIDLT/Q22
0068 DEV1= SQRT(ALl)
0069 DEV2= SQRT(A22)
0070 DEV3= SQRT(R11)
0071 DEV4=SQRT(A33)
0072 DEVQ2=SQRT(Q22)
0073 DEVQ3=SQRT(Q33)
0074 YLIEST=0.
0075 Y2EST=0.
0076 Y3EST=1.
0077 1Y2=96./2./PIDLT*SQRT(50.%Q22)+.5
0078 KOUNT=1
0079 COSF=20+M
0080 SINF=COSF+M
0081 KBIAS=M*(N+1)
0082 CEIL=ITOPS+KMAX*KBIAS
0083 AGOOLD=CEIL+1
0084 AMOLD=AGOOLD+1
0085 AGONEW=AMOLD+1
0086 AMNEW=AGONEW+1
0087 AAOLD=AMNEW+1
0088 AANEW=AAOLD+KMAX

0089

ASC1=AANEWHKMAX




FORTRAN IV-PLUS V02~51D 11:10:03 05-APR-79 PAGE 3

NDRV3D.FTN /TR:BLOCKS/WR

0090 ASC2=ASC1+KMAX

0091 ASC3=ASC2+KMAX

0092 AA2R=ASC3+KMAX

0093 AXP1=AA2R+KMAX

0094 AADLT=AXP1+1

0095 AGA=AADLT+1

0096 AXP2=AGA+1

0097 ACLF=AXP2+1

0098 AAM1=ACLF+KMAX*KMAX

0099 AAM2=AAM1+1

0100 AZJ=AAM2+1

0101 AXJ=AZJ+KMAX

0102 ANORM=AXJ+M

0103 ASJ=ANORM+1

0104 ASS=ASJ+KMAX
C-——-—~-==READ RESTART FILE

0105
0106
0107

0108
0109

0110

o111
0112

0113
0114

0115
0116

0117
0118

o119
0120
0121
0122
0123

0124

0125

C NOTE~FIRST RUN IS CONTROLLED BY RESTART FILE VAUES ALSO
c
OPEN(UNIT=1,NAME="RESTART.DAT” , TYPE="0LD" ,ERR=5010)
READ(1,9998 ,END=5015) ISAMP ,NSAMP , SUMP1 , SUMP2 , JGAUSS , DZZZ1
X ,XZzZ,INTRNL,IBNF,TBNF,MYRSTR
C THIS FORMAT ALSO USED BY RECOVERY SETUP CODE AT END OF OUTER LOOP
9998  FORMAT(2(I15,/),2(E15.8,/),115,/,3(EL5.8,/),/,6110,/
X ,7110,/,2(3F15.5,/),115)
CLOSE(UNIT=1)
IF(MYRSTR.NE.12345)GO TO 5020
C RESTART SUCCESSFULL
GO TO 6000
C UNSUCCESSFUL RESTART BRANCHES
c
C UNABLE TO OPEN OR ACCESS CONSTANT FILE
c
5000  CONTINUE
CALL ERROR(1,1)
C UNABLE TO OPEN PRIMARY RESTART FILE
5010  CONTINUE
CALL ERROR(1,2)
C END-OF-FILE ON PRIMARY RESTART FILE
5015  CONTINUE
CALL ERROR(1,3)
C CONSISTENCY VARIABE -MYRSTR- DOES NOT HAVE VALUE OF “12345°
5020  CONTINUE
CALL ERROR(1,4)
(W
C SUCCESSFUL RESTART
¢
6000  CONTINUE
OPEN(UNIT=1,NAME="RUNSTAT.DAT” , TYPE="NEW" )
WRITE(1,9991)MYTIME, MYDATE
9991  FORMAT(1X,8A1,1X,9Al,” RESTART SUCCESSFUL-)
WRITE(1,9990) TSAMP ,NSAMP,SUMP1 ,SUMP2 , JGAUSS ,D22Z1,
X X22Z,INTRNL, IBNF,TBNF
CLOSE(UNIT=1)
C THIS FORMAT ALSO USED BY RECOVER SET UP CODE AT END OF OUTER LOOP
9990  FORMAT(I15,” ,ISAMP”,/
X 115, ,NSAMP”,/
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FORTRAN IV-PLUS V02-51D 11:10:03 05-APR-79 PAGE &
NDRV3D.FTN /TR: BLOCKS/WR
X E15.8,° ,SUMP1-,/
X E15.8,” ,SuMP2-,/
X 1I15,” ,JGAUSS”,/
X E15.8,7 ,bzzz1”,/
X El5.8,” ,Xxzzz(l1)",/
X E15.8," ,Xz2z2z(2)°,/
X ° THE FOLLOWING ARE INTERNAL TO GAUSS AND BANF-,/
X ,6110,/,
X 7110,/
X ,3E15.8,/
X ,3E15.8,/
X * 12345 , FILE CONSISTENCY CHECK VALUE~)
c
c*i***********tt*t***tt*t END RUN CONSTANTS khkhRhkhkhhhhhkihihhi
c
0126 CALL GLOBAL
c
C kkkhhkhkhhkkkhkhhhkhkhkrk START PATH INITIALIZATION *hkkkhhhhakhhdd
c
0127 100  CONTINUE
0128 CALL GAUSS(JSEED,DEV1,Y1EST,X1)
0129 KOUNT=1
0130 XDAT(KOUNT, 1)=X1
0131 CALL GAUSS(JSEED,DEV2,Y2EST,X2)
0132 CALL GAUSS(JSEED,DEV4,Y3EST,X3)
0133 XDAT(KOUNT, 5)=X3
0134 ACOS=EXP(X3-1.)*COS(X1)
0135 ASIN=EXP(X3-1.)*SIN(X1)
0136 DO 11 K=1,KMAX
0137 YY3=.5%(FLOAT(KMAX)+1.)
- 0138 G=.5*(FLOAT(K)-YY3)
! 0139 G=G*G*.5
, 0140 AMFAK=0,
| 0141 IF (G.GT.27.) GO TO 12
| 0142 AMFAK=EXP (-G )
0143 12 CONTINUE
0144 MN=M*N
0145 DO 10 I= 1,M
0146 DO 10 J=1,N
0147 L1=T+M*(J-1)
0148 L2=M* (N+1)*(K~1)+ITOPS
0149 10 JOO(L1)=JO(L1)*AMFAK
0150 L4=776
0151 CALL APPUT(JOO,L2,MN,2)
0152 CALL APWD
0153 11 CONTINUE
0154 GOOLD=1 .0+(~.5-FLOAT (KMAX)/2.)*.5*SQRT(A33)
0155 MOLD=SQRT(A33)/2.
0156 GONEW=GOOLD
. 0157 MNEW=MOLD
H 0158 CALL APPUT(GOOLD,AGOOLD,1,2)
: 0159 CALL APPUT(MOLD,AMOLD,1,2)
; 0160 CALL APPUT(GONEW,AGONEW,1,2)
f 0161 CALL APPUT(MNEW,AMNEW,1,2)
Y- 0162 CALL APWD
: 0163 205 FORMAT("0~”,8X,”POSIT.”,5X, POSIT. MOD 2 PI°,2X, EST. POSIT.”,9X

81
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NDRV3D.FTN /TR: BLOCKS/WR
*/“Z1 AND 22”,19X,°CYCLIC LOSS”,5X,” K-B EST. AND P11-)
C
C RRRRRARRAARARARRAAARARARAANARARASY END PATH INITIALIZATION hdddeded i ki ki 3
C
C RAARRRARRAARRARAARARRARN START POINTS RRRARRRARRRARRRARARRARRAARRAR AR A AR A
c
0164 450 CONTINUE
0165 IF (KOUNT.LE.1) GO TO S
0166 ACOS=EXP(X3-1.)*COS(X1)
0167 ASIN=EXP(X3-1.)*SIN(X1)
0168 S  CALL GAUSS(JSEED,DEV3,ACOS,Zl)
0169 CALL GAUSS(JSEED,DEV3,ASIN,Z2)
0170 X1=X1 + X2*DELT
0171 XDAT(KOUNT, 1)=X1 ,
0172 CALL GAUSS(JSEED,DEVQ2,X2,X2) |
0173 X3=GA*X3+ALDLT
0174 CALL GAUSS(JSEED,DEVQ3,X3,X3) ;
0175 XDAT(KOUNT, 5)=X3 |
0176 CALL LEAF |
0177 XDAT(KOUNT, 2) =XHAT |
0178 XDAT(KOUNT, 4 ) =AMl ]
.
, 0179 IF(MOD(KOUNT, JPRNT) .EQ.O)WRITE( IDEV,201)KOUNT, XDAT (KOUNT, 1), :
k X XDAT(KOUNT,2),21,22,
2 * (XDAT(KOUNT,5) ), AM1
: | 0180 201 FORMAT(“0°,I3,1X,1P2E14.6/4X,1P2E14.6,4X,1P2EL4.6 /) ;
o 0181 KOUNT=KOUNT + 1 é
3 0182 IF (KOUNT.LE.NO2) GO TO 450 i
C :
" C RRRRARAAARRARRRARARARAR END POINTS RARRRARRARARARR AR AN
5 c
i C RARRARRRRRRARAARARA R A START FINISH PATH ARRRRARAARRAAAAN
c
0183 SUMP=0.0
0184 SUMC=0.0
: 0185 DO 1501 I=31,NO2
3 0186 XD=ABS(XDAT( I,1)~XDAT(I,2))
0187 1498 CONTINUE
0188 IF(XD.GT.PI) GO TO 1499
; 0189 GO TO 1500
3 0190 1499  XD=XD-PI2
1 0191 GO TO 1498
0192 1500  SUMP=(XD)*#*2+SUMP
0193 SUMC=SUMC+(XDAT(I,5)-XDAT(1,4))**2
0194 1501  CONTINUE
, 0195 H=N02-30
B 0196 SUMP=SUMP/H
v 0197 SUMC=SUMC/H
v o 0198 XNSAMP=NSAMP
AR 0199 XAA=XNSAMP+1 .0
I | & 0200 SUMP1=(SUMP+XNSAMP*SUMP1) /XAA
s 0201 SUMP2=( SUMC+XNSAMP*SUMP2) / XAA
z 0202 DSUMP1=ALOG10(SUMP1)*10.
5% 0203 DSUMP2=ALOG10( SUMP2)*10.,
: 0204 IF(MOD(NSAMP ,KPRNT) .EQ.O)WRITE(IDEV,1508)
Rl s e
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FORTRAN IV-PLUS V02-51D 11:10:03 05-APR-79 PAGE 6

NDRV3D.FTN /TR: BLOCKS/WR
0205 1508 FORMAT(“0”,5X, NONLINEAR CYCLIC ESTIMATOR”)
0206 IF(MOD(NSAMP ,KPRNT) .EQ.O)WRITE( IDEV,1511)SUMP1,DSUMP1,SUMP2,
*DSUMP2
0207 1511 FORMAT(2(“0”,”AVERAGE STATISTICAL VARIANCE =" ,1PEl13.6, /1X,
® “AVERAGE COMPUTED VARIANCE =“,1PE13.6//))
0208 NSAMP=NSAMP+1
0209 ISAMP=ISAMP+1
C
C BUILD RESTART FILES
C
C FIRST COPY THE CURRENT PRIMARY FILE TO THE BACKUP
C
0210 OPEN(UNIT=1,NAME="RESTART.DAT” , TYPE="OLD" ,ERR=7000)
0211 READ(1,9998 ,ERR=7010)11,12,R1,R2,13,R3,R4,RS,
X 14,15,16,17,18,19,
X 1I10,I11,I12,I13,I14,I15,116,
X R7,R8,R9,R10,R11,R12,
X MYRSTR
0212 CLOSE(UNIT=1)
0213 IF(MYRSTR.NE.12345)GO TO 7020
C WRITE BACKUP FILE
0214 OPEN(UNIT=1 ,NAME="BACKUP.DAT” , TYPE="UNKNOWN" ,ERR=7030)
0215 WRITE(1,9990)I1,12,R1,R2,13,R3,R4,RS,
X 14,15,16,17,18,19,
X 1I10,I11,I12,I13,1I14,I15,116,
X R7,R8,R9,R10,R11,R12
0216 CLOSE(UNIT=1)
C WRITE CURRENT DATA ON NEW PRIMARY FILE
0217 OPEN(UNIT=1,NAME="RESTART .DAT” ,TYPE="UNKNOWN" ,ERR=7040)
0218 WRITE(1,9990) ISAMP ,NSAMP, SUMP1 , SUMP2,JGAUSS,DZ2Z1,
X X2ZZ,INTRNL,IBNF,TBNF
C
0219 CLOSE(UNIT=1)
C IF WE GET HERE WE SUCCESSFULLY SET UP RESTART-SKIP AROUND ERRORS
0220 GO TO 7050
C
C RESTART SETUP ERRORS
c
C UNABLE TO OPEN CURRENT RESTART FILE TO BUILD BACKUP
C
0221 7000 CONTINUE
0222 CALL ERROR(2,1)
C END OF FILE ON RESTART FILE
0223 7010 CONTINUE
0224 CALL ERROR(2,2)
C RESTART FILE CONSISTENCY VALUE BAD
0225 7020 CONTINUE
0226 CALL ERROR(2,3)
C OPEN FAILURE ON BACKUP FILE
0227 7030 CONTINUE
0228 CALL ERROR(2,4)
C OPEN FAILURE ON SECOND OPEN OF RESTART FILE
0229 7040 CONTINUE
0230 CALL ERROR(2,5)
0231 7050 CONTINUE

c
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FORTRAN IV-PLUS V02-51D 11:10:03
NDRV3D.FTN /TR: BLOCKS/WR

0232
0233

0234
0235
0236
0237

C SEE IF WE QUIT DUE TO EVENT FLAG
(4

CALL KILLME(MYFLAG)

IF (ISAMP.LE.NO3) GO TO 100
C

C RRRRARRARAAARRARAANNRARRA  END FINISH PATH AARARRARARRRARANRNNASH

c

(o] RARARRARRANRRARANRAARARAAY FINISH RUN
c

2200 WRITE(IDEV,2201)

2201 FORMAT (“0°,10X, “NORMAL COMPLETION")

STOP
END

2

05-APR-79 PAGE 7
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FORTRAN IV-PLUS V02-51D
NDRV3D.FTN

/TR: BLOCKS/WR

PROGRAM SECTIONS

NUMBER  NAME SIZE
1 $CODE1l 006546
2 $PDATA 000114
3 $IDATA 001546
4 $VARS 026530
5 $TEMPS 000010
6 PRINTC 000010
7 .$8$$. 014510
8 GN 000016
9 GSEED 000014

10 BFINT 000046

VARIABLES

NAME . TYPE ADDRESS

AADLT I*2 7-014462
AANEW 1I*2  7-014446
ACLF I*2 7-014470
AGONEW I*2  7~014440
ALF R*  7-000026
AMNEW 1I*2  7-014442
ANORM I*2 7-014502
ASC3  I*2  7-014454
ASS 1*2  7-014506
AXP2 1*2  7-014466
All R*,  7-000006
CEIL I*2 7-014432
COSF I*2  7-014424
DELT R*& 7-000032
DEVQ3 R%*4 4-026260
DEV3 R*  4-026244
DSUMP2 R*;  4-026414
G R*  4-026340
GOOLD R#*4 7-000062
IDEV  I*2  4-026146
IPRNT ‘I*2  6-000000
1Y2 I*2  4-026264
111 I*2  4-026470
114 I*2  4-026476
12 I*2  4-026422
15 I*2  4-026454
18 1*2  4-026462
JGAUSS I*2  8-000004
JSEED I*2  4-026304
KBIAS 1I*2 7-014430
KPRNT 1I*2  6-000004
L1 I*2  4-026356
M I*2  7-000000
MNEW R*  7-000046
MYRSTR I*2  4-026302
NO2 I*2  4-026164

1715
38
435
5804
4

4
3236
7

6

19

AAM1
AAOLD
ACOS
AGOOLD
ALP110
AMOLD
ASCl
ASIN
AXJ

A22
CHAT
COSFZ
DELZ
DEV1
DEV4
DZZZ1

INBUF2
ISAMP
Il

112
I15

13

16

19
JNSZ
Jzz

LCHAT
L2
MEMS
MOLD

NO3

TYPE

1*2
%2
R*4
1%*2
R*4
1*2
I1*2
R*4
1*2
1*2
R*4
R*4
1*2
1*2
R¥*4
R¥*4
R*4
R*4
1*2
I*2
1%*2
1*2
1*2
I*2
152
%2
1%2
I*2
%2
%2
1#2
I*2
1%2
R*4
1%2
I*2

85

11:10:03

ATTRIBUTES

RW,I,CON,LCL
RW,D,CON,LCL
RW,D,CON,LCL

ADDRESS NAME

7-014472  AAM2
7-014444  AA2R
4-026322 AGA
7-014434  ALDLT
4-026150 AMFAK
7-014436  AM1
7-014450  ASC2
4-026326  ASJ
7-014500  AXP1
7-014372 AZJ
7-000012 A33
7-000112  CONST
7-014356  DELF
7-014362  DEVQ2
4-026234 DEV2
4-026250  DSUMP1
8-000000 FTC
7-014414  GONEW
4-026120 I
7-014400  INFLAG
4-026266 1TOPS
4-026420 110
4-026472 113
4-026500 116

4-026434 14
4-026456 17
4-026464 J
7-014364  JPRNT
7-014366 K

7-000004  KOUNT
7-014350  LSHAT

4-026360 L4
7-014370  MN
7-000052  MYFLAG

7-000002  NORM
4-026166  NSAMP

05-APR-79

TYPE ADDRESS

1*2
1*2
1%2
R¥*4
R*4
R¥*4
1*2
1%2
%2
I%2
R*4
R¥*4
R*4
R*4
R*4
R¥*4
R*4
R*4
1*2
1%2
1%*2
1*2
1*2
1*2
1*2
I%*2
I*2
I*2
1%2
1*2
1*2
I*2
%2
I*2
R*4
I*2

7-014474
7-014456
7-014464
7-014410
4-026344
7-014342
7-014452
7-014504
7-014460
7-014476
4-026224
7-000036
4-026154
4-026254
4-026240
4-026410
4-026204
7-000056
4-026352
7-014346
7-014406
4-026466
4-026474
4-026502
4-026452
4-026460
4-026354
6-000002
4-026332
6-000006
7-014352
4-026362
4-026350
4-026144
7-000126
4-026270

PAGE 8
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* FORTRAN IV-PLUS V02-51D 11:10:03  05-APR-79
NDRV3D.FTN /TR:BLOCKS/WR
PI R*  7-000066 PIDLT R*4 7-000022 PI2 R*  4-026230
P110 R*4 4-026170 P220 R*  4-026214 P330 R*  4-026220
QQ R*  4-026174 Q22 R*  4~026210 Q22C R*&  4-026160
Q33  R*  7-014420 Q33C R*  7-000016 RX R*  4-026200
R1 R*  4-026424 R10  R%  4-026520 R11 R*4  7-000042
R12  R*  4-026524 R2 R*  4-026430 R3 R*  4-026436
R4 R*,  4-026442 RS R*  4-026446 R7 R*  4-~026504
RS R*  4-026510 R9 R*  4-026514 SHAT R*: 7-000116
SINF I*2 7-014426 SINFZ I*2 7-014360 SN1Z 1I*2 7-014354
SUMC R#*4 4-026370 SUMP R*  4-026364 SUMPL R*: 4-026272
SUMP2 R#4  4-026276 S1Z  I*2  7-014374 S2Z  1I*2  7-014376
TWOPI R*4 7-000072 TIZ I*2  7-014402 T22 I*2  7-014406
XAA  R*  4-026404 XD R  4-026374 XHAT R*4  7~000122
XNSAMP R*:  4-026400 X1 R*  4-026306 X2 R*  4~026312
X3 R*  4-026316 YY3  R*  4-026334 YL1EST R*4 7-000076
Y2EST R*4 7-000102 Y3EST R%  7-000106 Z1 R*  7-014132
22 R*  7-014136
ARRAYS
NAME TYPE ADDRESS SIZE DIMENSIONS
COSY R*4  7-014142 000100 32 (16)
IBNF  1*2 10-000000 000016 7 (7)
INTRNL 1*2  9-000000 000014 6 (6)
Jo R*  7-000132 014000 3072 (1536)
JOO  R*  4-000000 014000 3072 (1536)
MYDATE L*1  4-026122 000011 4 9)
MYTIME L*1  4-026133 000010 4 (8)
SINY R*4 7-014242 000100 32 (16)
3 TBNF  R* 10-000016 000030 12 (6)
1 XDAT R*4  4-014000 012120 2600 (130,10)
; XZZZ R*4 8-000006 000010 4 (2)
{ ; LABELS
i LABEL  ADDRESS LABEL  ADDRESS LABEL  ADDRESS
3 g 5 1-004026 10 ax 11 *h
f g 12 1-003326 100 1-003014 201 3-000542
; 205° ** 450 1-003726 651 3-000032
I { 1498  1-004476 1499  1-004524 1500  1-004552
1501 *h 1508  3-000600 1511°  3-000642
2200 *h 2201°  3-000764 5000 1-002466
| 5010 1-002504 5015 1-002522 5020 1-002540
? 6000 1-002556 7000 1-006360 7010 1-006376
7020 1-006414 7030 1-006432 7040  1-006450
7050 1-006466 9990°  3-000204 9991°  3-000146
Bl 2c 9998~  3-000066 9999°  3-000000
| a,
fls FUNCTIONS AND SUBROUTINES KEFERENCED
| o
& APPUT APWD  CLOSS CLREF DATE ERROR GAUSS GLOBAL KILLME LEAF
& »
“:! =
LK
:‘1
RTT S
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FORTRAN 1V-PLUS V02-51D 11:10:03 05-APR-79 PAGE 10
NDRV3D.FTN /TR:BLOCKS/WR '
OPEN$ TIME $ALG10 $COS SEXP $SIN $SQRT
E
f TOTAL SPACE ALLOCATED = 054010 11268
: |
; ;
3
?
3
?

e

'a M-km‘_,‘v“' Al

o

-

s

£V

87

S Rt

B e A
& -




FORTRAN IV-PLUS V02-51D 11:10:42 05-APR~79

NDRV3D.FTN /TR: BLOCKS/WR
;

0001 SUBROUTINE GAUSS(JS,SD,XM,X)

0002 COMMON/GSEED/ NST(6)

0003 COMMON /GN/ TWOPI, J, XR(2)

0004 IF (J) 10, 10, 20

0005 10 J=2

0006 TWOPI=8.*(ATAN(1.))

0007 NST(1)=25

0008 NST(2)=8 8

0009 NST(3)=31 y

0010 NST(4)=45

0011 NST(5)=20 2 t

0012 NST(6)=17

0013 XR(1)=BANF(NST, 1)

0014 GO TO 35 ;

0015 20 GO TO (30,40), J

0016 30 J=2 E

0017 XR(1)=BANF(NST,0)

0018 35 XR(2)=BANF(NST,0)

0019 X1=SQRT(ABS(~2.*ALOG(XR(1))))

0020 XR(2)=TWOPI*XR(2) &*

0021 XR(1)=X1*SIN(XR(2))

0022 XR(2)=X1*COS(XR(2))

0023 X=XR(1)*SD+XM

0024 RETURN

0025 40 J=1

0026 X=XR(2)*SD+XM

0027 RETURN i

0028 END :

i

Fi £
3
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NDRV3D.FTN /TR:BLOCKS/WR

PROGRAM SECTIONS

NUMBER  NAME SIZE ATTRIBUTES
1 $CODE1 000454 150 RW,I,CON,LCL
2 $PDATA 000016 7 RW,D,CON,LCL
3 $IDATA 000014 3 RW,D,CON,LCL
4 $VARS 000004 3 RW,D,CON,LCL
6 GSEED 000014 6 RW,D,0VR,GBL
7 GN 000016 7 RW,D,OVR,GBL

ENTRY POINTS

NAME TYPE ADDRESS NAME TYPE ADDRESS NAME TYPE ADDRESS

GAUSS 1-000000

VARIABLES

NAME TYPE ADDRESS NAME TYPE ADDRESS NAME TYPE ADDRESS

J I1*2  7-000004 JS 1*2  F-000002* SD R*4  F-000004*
TWOPI R*4 7-000000 X R*4  F-000010* XM R*4  F-000006%*
X1 R*4  4-000000

ARRAYS

NAME TYPE ADDRESS SIZE DIMENSIONS

NST I*2  6-000000 000014 6 (6)
XR R*4  7-000006 000010 4 (2)

LABELS
LABEL  ADDRESS LABEL  ADDRESS LABEL  ADDRESS
10 Ll 20 1-000152 30 1-000174
35 1-000234 40 1-000414

FUNCTIONS AND SUBROUTINES REFERENCED

BANF $ALOG $ATAN $COS $SIN $SQRT

TOTAL SPACE ALLOCATED = 000544 178

89
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NDRV3D.FTN /TR: BLOCKS/WR
0001 FUNCTION BANF(NS,MODE)
0002 DIMENSION NS(6), NC(6)
C COMMON FOR HOLDING RESTART VALUES
0003 COMMON/BFINT/IBNF(7),TBNF(6)
0004 EQUIVALENCE(N1,IBNF(1)),(N2,IBNF(2)), (N3, IBNF(3))
0005 EQUIVALENCE(N& ,IBNF(4)),(N5,IBNF(5)), (N6,IBNF(6))
0006 EQUIVALENCE(MP, IBNF(7))
0007 EQUIVALENCE(TL,TBNF(1)),(T2,TBNF(2)),(T3,TBNF(3))
0008 EQUIVALENCE(T& ,TBNF(4)), (TS, TBNF(5)),(T6,TBNF(6))
0009 DATA M1,M2,M3,M4,M5,M6/59,47,62,38,45,23/
c MODE=0 TO CONTINUE, OTHERWISE RESTART WITH
c INTEGER NUMBER NS(1)*2**18+NS(2)
0010 IF (MODE) 10, 100, 10
0011 10 N1=NS(1)
0012 N2=NS(2)
0013 N3=NS(3)
0014 N4=NS(4)
0015 N5=NS(5)
0016 N6=NS(6)
0017 T1=2.%*(-6)
0018 T2=2.%%(-12)
0019 T3=2.%%(-18)
0020 Th=2 Hw*(=24)
0021 TS5=2.*#(~30)
0022 T6=2 .**(-36)
0023 MP=2#%*6
0024 100 DO 200 I=1,6
0025 GO TO (110,120,130,140,150,160),1
0026 110 K=N6*M6
0027 GO TO 190
0028 120 K=N6*M5+N5S*M6+KD
0029 GO TO 190
0030 130 K=N6*M4+NS*MS+NA&*M6+KD
0031 GO TO 190
0032 140 K=N6*M3+NS*M4+HNGAMS+NI*M6+KD
0033 GO TO 190
0034 150 K=N6*M2+NS*M3+NAM4+NI*M5+N2AM6+KD
0035 GO TO 190
0036 160 K=N6*M1-+N5S*M2+N4*M3+N3I*M4+N2*M5+N1 *M6+KD
0037 190 KD=K/MP
0038 200 NC(I)=K-KD*MP
0039 N1=NC(6)
0040 N2=NC(5)
0041 N3=NC(4)
0042 N4=NC(3)
0043 N5=NC(2)
0044 N6=NC(1)
0045 XN1=N1
0046 XN2=N2
0047 XN3=N3
0048 XNG4=N&
0049 XNS=N5
0050 XN6=N6
0051 BANF#XN1 *T1+XN2*T24+XNI*T3+XNG *T4+XNS*TS+XN6*T6
0052 RETURN

o i

e S 1o
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0053 END
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NDRV3D.FTN /TR: BLOCKS/WR

PROGRAM SECTIONS

NUMBER  NAME SIZE ATTRIBUTES
1 $CODE1 001344 370 RW, I,CON,LCL
2 $PDATA 000016 7 RW,D, CON,LCL
3 $IDATA 000016 7 RW,D,CON,LCL
4 SVARS 000066 27 RW,D,CON,LCL
6 BFINT 000046 19 RW,D,OVR,GBL
ENTRY POINTS |

NAME TYPE ADDRESS NAME TYPE ADDRESS NAME TYPE ADDRESS 3

BANF R*  1-000000

VARIABLES 1

NAME TYPE ADDRESS NAME TYPE ADDRESS NAME TYPE ADDRESS

1 I*2  4-000030 K I*2  4-000032 KD I*2  4-000034 ;
MODE I*2  F-000004* MP I*2  6-000014 Ml I*2  4-000014 !
M2 I*2  4-000016 M3 1*2  4-000020 M4 I*2  4-000022 :

. M5 I*2  4-000024 M6 I*2  4-000026 N1 I*2  6-000000 s

3 N2 I*2  6-000002 N3 I*2  6-000004  N& I*2  6-000006

1 NS I*2  6-000010 N6 I*2  6-000012 Tl R*  6-000016 g

; T2 R*  6-000022 T3 R*  6-000026 T4 R*  6-000032 4

1 TS R*  6-000036 T6 R*  6-000042 XN1  R*&  4-000036 3

XN2 R*4  4-000042 XN3 R*4  4-000046  XN4 R*4  4-000052
XN5 R*4  4-000056  XN6 R*4  4-000062

ARRAYS
NAME TYPE ADDRESS SIZE DIMENSIONS
: IBNF  I#2  6-000000 000016 S
p NC I*2  4-000000 000014 6 {6
NS I*2  F-000002* 000014 & 8
TBNF  R*  6-000016 000030 12  (6)
LABELS
j LABEL ADDRESS LABEL ADDRESS LABEL ADDRESS
]
1 2 10 A 100  1-000334 110  1-000372
TP 120 1-000420 130 1-000462 140 1-000536
% 150 1-000624 160 1-000724 190 1001034
4 " 200 £ 3.3
i | 5%
k-
| % TOTAL SPACE ALLOCATED = 001534 430
bl
B %
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GLOBAL.FTN /TR: BLOCKS/WR
0001 SUBROUTINE GLOBAL
c VERSION 5/5/1978
0002 REAL A(20),AB0X(20),J0(1536),SIGMA(16),NORM,MOLD,MNEW,
1 S1(16),52(16),PSI(96),DELJ(96)
0003 INTEGER SN1Z,COSFZ,SINFZ,DELZ,AZ,S1Z,S2Z,T12,T2Z,JNS(96)
0004 INTEGER COSF,SINF,CEIL,AGOOLD,AMOLD,AGONEW, AMNEW
0005 INTEGER AAOLD,AANEW,ASC1,ASC2,ASC3,AA2R,AXP1,AADLT
0006 INTEGER ASS
0007 INTEGER AXP2,AGA,ACLF,AAM],AAM2 ,AZJ,AXJ,ANORM,ASJ
0008 COMMON M,N,KMAX,All,A22,Q33C,PIDLT,ALF,DELT,CONST,R11,
1 MNEW,MOLD,GONEW,GOOLD,PI,TWOPI,Y1EST,Y2EST,Y3EST,
2 CHAT,SHAT, XHAT,NORM,JO0,21,22,
3 COSY(16),SINY(16),AML
0009 COMMON INFLAG,LCHAT,LSHAT,SN1Z,COSFZ,SINFZ,DELZ,JNSZ,J2Z,
1 MEMS,AZ,S1Z,S2Z,INBUFZ,T1Z,T2Z,ITOPS,ALDLT,GA,Q33,COSF,
2 SINF,KBIAS,CEIL,AGOOLD,AMOLD,AGONEW ,AMNEW , AAOLD,AANEW,ASC1,
3 ASC2,ASC3,AA2R,AXP1,AADLT,AGA, AXP2,ACLF ,AAM1,AAM2,AZJ,AXJ,
4 ANORM,ASJ,ASS
(o GLOBAL INITIALIZATIONS FOR NONLINEAR FILTER
0010 200 CALL APINIT(1,1,III)
CLEAR MD(0)-MD(8191)
0011 DO 202 I=1,1024
0012 202 JO(I)=0.0
0013 ISTART=0
0014 DO 204 1=1,64
0015 CALL APPUT(JO,ISTART,1024,2)
0016 ISTART=ISTART+1024
0017 204 CONTINUE
0018 A5=-1./R11/2.
0019 CALL APPUT(AS5,AXP1,1,2)
0020 CALL APWD
0021 X5=DELT*ALF
0022 X5=-X5
0023 CALL APPUT(XS,AADLT,1,2)
0024 CALL APWD
0025 AS5S==CA
0026 CALL APPUT(AS5,AGA,1,2)
0027 CALL APWD
09028 A5=-1./2./Q33C/DELT
0029 CALL APPUT(AS5,AXP2,1,2)
0030 CALL APWD
0031 AS5=1,
0032 CALL APPUT(AS5,ANORM,1,2)
0033 CALL APWD
c
0034 NORM=1 .0
c
c PHASE VARIABLES
0035 DO 210 I=1,M
0036 SIGMA(I)=PI*((2.*I-1.)/FLOAT(M)-1.)

COSY(I)=COS(SIGMA(I))
SINY(I)=SIN(SIGMA(L))
S1(I)=COSY(I)/R11

210 S2(I)=SINY(I)/Rll

CALL APPUT(COSY,COSFZ,M,2)




